absence of cytokines. Jakl and Jak3 were activated in Clone K cells treated with IL-7, whereas in A-MuLV-transformed pre-B cell lines, these kinases were constitutively active ( Fig. 3) (1 1). In pre-B cells transformed with a temperature-sensitive mutant of v-abl, Jakl and Jak3 were active at permissive temperatures, and upon a shift to nonpermissive temperatures, they became inactive (Fig. 3) . Thus, in A-MuLV-transformed pre-B cells, the activities of Jakl and Jak3 correlate with that of the v-Abl protein tyrosine kinase.
We next investigated the possible interaction between v-Abl and Jakl or Jak3. JakI or Jak3 was immunoprecipitated from extracts of pre-B cells expressing the temperature-sensitive mutant of v-Abl. The v-Abl protein was detected in JakI and Jak3 immune complexes (Fig. 4 ) (21). Jakl was also detected in v-Abl immunoprecipitates (Fig.  4B ). These observations were confirmed with several other antibodies to Jakl and Jak3 (11) . We were unable to coimmunoprecipitate either JakI or Jak3 with the 150-kD c-Abl protein in the non-A-MuLV-transformed pre-B cell line Clone K (Fig. 4) .
Two models have been proposed for the mechanism of growth factor independence in cells transformed by oncogenic forms of Abl (5, 7, 22, 23) . According to one model, v-abl may increase the synthesis of RNAs encoding cytokines. Secreted cytokines could then bind their receptors and transduce their signals. Alternatively, v-Abl may abrogate the need for cytokines to bind to their receptors by interacting with components of cytokine signal transduction pathways. In an attempt to distinguish between the two models, we assessed the amount of RNA encoding IL-4 and IL-7 in the pre-B cells transformed with the temperature-sensitive mutant of v-abl. We were unable to detect IL-4 or IL-7 mRNAs by reverse transcription-polymerase chain reaction (RT-PCR) in these cells (1 1) . In addition, supernatants from cultures of A-MuLV-transformed pre-B cell lines did not induce GAS binding activities in Clone K cells (1l). Although, we cannot exclude the possibility that these transformed cells produce other cytokines, the lack of mRNA for IL-4 and IL-7 and our observation that JakI and Jak3 coimmunoprecipitate with v-Abl are consistent with the latter model. Our results suggest that AMuLV constitutively activates the IL-4 and IL-7 signaling pathways. Constitutive activation of Jak-STAT signaling has also been observed in T cells transformed with human T cell leukemia virus-I (24). Ac (6, 7) . On the other hand, when weak (subthreshold) stimuli are present insiide the CRF, the addition o)f multiple similar stimuli in the surround produces a1 wxeak increase in the response (6) (7) (8) .
We Hirsch and Gilbert (15) (16, 17) .
Even when the net mean current contributed by the lateral connections is always inhibitory (independent of the center stimulus contrast), the fluctuations contributed by the surround can produce an increase in the firing rate for low center contrast (18 14. The differential response of excitatory and inhibitory cells can be justified physiologically. (8) . The bias of this location estimate, plotted as a function of movement duration, shows a consistent overestimation of the distance moved (Fig.  1 ). This bias shows two distinct phases as a function of movement duration: an initial increase reaching a peak of 0.9 cm after 1 s followed by a sharp transition to a region of gradual decline. The variance of the estimate also shows an initial increase during the first second of movement after which it plateaus at about 2 cm2. External forces had distinct effects on the bias and variance propagation. Whereas the bias was increased by the assistive force and decreased by the resistive force, the variance was unaffected.
These experimental results can be fully accounted for if we assume that the motor control system integrates the efferent outflow and the reafferent sensory inflow. To establish this conclusion, we developed an explicit model of the sensorimotor integration process, which contains as special cases all three of the methods referred to above (9) . This model is based on the observer framework (7) from engineering in which the state estimator (or observer) has access to both the inputs and outputs of the system. Specifically, the input to the arm is the SCIENCE * VOL. 269 * 29 SEPTEMBER 1995 m
